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Objective: This study probed the physicians’ awareness of
guidelines concerning diabetes mellitus in primary care
setting in Riyadh.
Methods: This cross-sectional study was conducted in 15
health-care centres and in two university hospitals from May
to November 2015. A self-administered questionnaire based
on the American Diabetes Association’s standard of care was
administered to 146 family physicians, and the data were
collected for further analysis.
Results: As many as 71.3% of respondents were aware of
the guidelines. There was a significant difference between
physicians’ opinion regarding blood glucose levels to
confirm diagnosis in patients without symptoms (odds
ratio ¼ 2.500; 95% confidence interval 1.191e5.248). In
addition, there was significant variation between physicians
holding different qualifications regarding the routine in-
vestigations (odds ratio ¼ 6.754; 95% confidence interval
1.425e32.025). Regarding diagnosis of microalbuminuria,
there was significant difference between physicians who had
9 years of working experience and those who had 10
years (odds ratio ¼ 2.213; 95% confidence interval 1.046
e4.680) and also between different positions (residents and
those with post qualification; registrars, senior registrars
and consultants) (odds ratio ¼ 2.514; 95% confidence in-
terval 1.185e5.333).
Conclusions: This study demonstrated that family physi-
cians were not fully aware of the latest guidelines about
diabetes mellitus. This lack of knowledge may result in less
adherence to the guidelines and might have a negative impact
on quality of care.
Keywords: Blood glucose levels; Diabetes mellitus; Guide-
lines; Primary care physicians; Quality of carey. This is an open access article under the CC BY-NC-ND license
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Adherence to clinical guidelines improves health care
outcomes, reduces expenditure and prevents the complica-
tion of unnecessary interventions. Family physicians in pri-
mary healthcare settings are the first line of contact with most
diabetic patients. Family physicians are expected to be aware
of all aspects of diabetic care, including requesting recom-
mended screening tests to detect subjects at high risk of
diabetes mellitus, counselling at risk patients about physical
exercises and enrolling them in healthy diet programs.
Another fundamental aspect of care is tailoring the man-
agement plan for individual patient and discussing the
management goals with their patients. The physicians’ re-
sponsibility extends to the early detection and management
of diabetes-related complications.1
To warrant the highest possible levels of quality of life of
diabetic patients, primary care physicians should choose the
recommended diagnostic tests and management options
guided by the latest evidence based on the recommended
guidelines. Diabetes guidelines are intended to provide
physicians with evidence-based recommendations for the
diagnosis, management and follow-up. Earlier study con-
ducted by Frank A. in the United States of America reported
that periodic evaluation of glycosylated haemoglobin
(HbA1c) and lipid profile, as recommended by the guidelines,
is associated with a significant decrease in the rates of hos-
pitalization due to vascular, renal and others diabetes related
complications.2 A survey conducted during the annual
meeting of the Indonesian Association of Family
Practitioners revealed that 89% of physicians were aware
of the presence of diabetes guidelines.3 In contrast, more
than 75% of physicians in Turkey were aware of
guidelines.4 Regarding management of diabetes and role of
HbA1c in control, a study was conducted in Norway to
assess general practitioners’ adherence to the Norwegian
clinical guidelines, where at least one HbA1c was recorded
in 77% of the registered diabetic patients in one year.5
A retrospective analysis was conducted in America to
evaluate physicians’ adherence to the standard protocol for
diabetes treatment in Brooke ArmyMedical Centre (BAMC)
inTexas and reported an 89.55%adherence rate.6 In addition,
a study was conducted in Switzerland to assess physicians’
adherence to recommended standards of diabetes care,
regular HbA1c control was reported in 65%, yearly
fundoscopy for 62%, yearly feet examination for 65%,
yearly microalbuminuria control for 49%, regular blood
pressure control for 96%, and yearly lipid profile for 89%.7
A study was conducted in an Arab country, Palestine, to
evaluate the knowledge regarding and use of the diabetes
guidelines. The majority of physicians in this study (60.9%)
were general practitioners. 46.9% of the participants knew
regarding the existence of the Palestinian guidelines, but only
35.9% had a copy of the guidelines.8Previously conducted studies addressing the extent of
physicians’ adherence to the diabetes guidelines were con-
ducted in developed countries and limited to type 2 diabetes.
This study intends to provide information on the awareness
of diabetes guidelines among physicians in primary care
affiliated to the Ministry of Health and to King Khalid
University Hospital (KKUH) and King Abdulaziz Univer-
sity Hospital (KAUH) in Riyadh, KSA, considering type 1,
type 2 and gestational diabetes. In addition, we hypothesized
that qualification and workplace might have a significant
effect on awareness of guidelines.Materials and Methods
A cross-sectional study was conducted in 15 primary
healthcare clinics affiliated with the Ministry of Health in
Riyadh city and primary healthcare clinics affiliated with
KKUH and KAUH between May 2015 and November
2015.
The target population was physicians working in the
selected primary healthcare. The sample size was estimated
using the following equation n ¼ (Za)2 P (1  P)/d2, where
proportion (P) of aware physicians, which was
estimated ¼ 0.89 with a degree of precision (d) of 0.05 at the
95% level of confidence (z¼ 1.96). The minimum sample size
was 139.
A stratified sample technique was used to select the pri-
mary healthcare centres affiliated with the ministry of health
and physicians to be enrolled in the study. A frame was
constructed that included primary healthcare centres in each
of five districts of Riyadh city. From each region, the three
centres serving the largest number of the population were
selected. Physicians in primary healthcare of both sexes were
enrolled using simple random technique. Data were collected
using a self-administered questionnaire distributed to 146
physicians and was analysed using statistical package for the
social sciences (SPSS; IBM, version 20.0) software13 and the
risk estimation by odds ratio, and it has a 95% confidence
interval.
The study included male and female physicians, and we
excluded physicians from other specialties, such as general
medicine and endocrinology. A pilot study was conducted on
20 subjects to test the suitability and clarity of the ques-
tionnaire and to estimate the time required for data collec-
tion. The questionnaire was adopted from the American
Diabetic Association guidelines, January 201512 and
validated by consensus of family physicians,
endocrinologists and epidemiologists. The questionnaire
consisted of three sections: the first section included the
awareness of physicians concerning diagnosis. The second
section was the awareness of management. The third
section includes the awareness of follow-up. The effect was
considered not statistically significant at the 0.05 level if the
95% confidence interval contained one.
The study was approved by the Ministry of Health and
the Institutional Review Board in KKUH and KAUH.
The purpose of the study was explained to PHC physicians
and informed written consent was obtained. Participation
in the study was voluntary, and anonymity and confiden-
tiality of the data was maintained during all phases of the
study.
Awareness of guidelines concerning diabetes mellitus382Results
The study included 146 primary health care physicians;
54.8% were males, and 45.2% were female. Less than half
(42.5%) physicians were in the age group of 25e35 years old.
Residents constituted 45.2% of the physicians, and 32.9% of
them had more than 15 years of working experience. Only
19.9% of physicians were members of the royal college of
general practitioners (MRCGP) (Table 1).
Awareness about the diagnosis of diabetes mellitus
Regarding the screening test recommended to identify
diabetes mellitus, nearly two thirds (65.1%) of correct re-
sponses were provided by physicians working in KKUH and
KAUH, and 43.7% of correct responses were given by
physicians working in healthcare centres. Physicians working
in KKUH and KAUH were more likely to give correct re-
sponses than physicians working in healthcare centres by 2.4
times (odds ratio ¼ 0.416; 95% CI ¼ 0.199e0.870) (Table 2).
Nearly half of the correct responses regarding the optimal
level of HbA1c for the ascertainment of diabetes among
patients with co-morbidities were given by registrars, senior
registrars and consultants (52.6%), physicians holding
diploma, master’s degree or MRCGP (50.6%), and physi-
cians who have  10 years of working experience (48%).
Those working in healthcare centres gave near half (49.5%)
of correct responses. No significant differences were
observed in this respect (Table 2).
Nearly one third Physicians at healthcare centres (36.9%)
gave the correct responses regarding the optimal level ofTable 1: Demographic characteristics (n[ 146).
Number of physicians
Primary Care Clinics 103
KKUH and KAUH 43
Frequency (%)
Gender:
Male 80 (54.8%)
Female 66 (45.2%)
Age:
25e35 years 62 (42.5%)
36e45 years 37 (25.3%)
46e55 years 33 (22.6%)
>55 years 14 (9.6%)
Position:
Resident 66 (45.2%)
Registrar 30 (20.5%)
Senior Registrar 28 (19.2%)
Consultant 22 (15%)
Years of Experience:
<5 years 29 (19.9%)
5e9 years 38 (26%)
10e15 years 31 (21.1%)
>15 years 48 (32.9%)
Qualification:
Bachelor of Medicine 67 (45.9%)
Diploma 12 (8.2%)
Master’s 11 (7.5%)
Membership of the Royal College
of General Practitioners
29 (19.9%)
Others 22 (15%)HbA1c for the ascertainment of diabetes among patients
with no co-morbidities. Nearly half of physicians holding
diploma, master’s degree or MRCGP (46.7%) and physi-
cians who had 10 years of working experience (47.3%)
responded using the correct answer. In addition, residents
gave (53.1%) of correct responses. No significant differences
were observed in relation to position, years of experience and
qualification but there was significant difference regarding
those who working in health care centres and those in uni-
versity hospitals (odds ratio ¼ 0.311; 95% confidence inter-
val (0.146e0.663) (Table 2).
Approximately two thirds (62.1%) of correct responses
regarding the needed number of blood sugar readings (fasting
or random blood sugar) to confirm the diagnosis of diabetes
mellitus in patients with symptoms suggestive of diabetes
mellitus were given by physicians working in healthcare cen-
tres and (86.1%)of correct responseswere given byphysicians
working in KKUH and KAUH. Physicians working in
KKUHandKAUHweremore likely to give correct responses
than physicians working in healthcare centres by 3.57 times
(odds ratio ¼ 0.280; 95% confidence interval (0.108e0.727).
In this respect, a significant difference was observed between
physicians in university hospitals and those in healthcare
centres. While there was no significant difference regarding
positions, years of experience and qualifications (Table 3).
Nearly two thirds (67%) of correct responses regarding the
needed number of blood sugar readings (fasting or random
blood sugar) to confirm the diagnosis of diabetes mellitus in
patients with no symptoms suggestive of diabetes mellitus
were given by physicians working in healthcare centres, and
(81.4%) of correct responses were given by physicians work-
ing inKKUHandKAUH.Physiciansworking inKKUHand
KAUH were more likely to give correct responses than phy-
sicians working in healthcare centres by 2.09 times (odds
ratio¼ 0.478; 95% confidence interval (0.200e1.144). In this
respect, no significant differences were observed between
physicians regarding their working place, years of experience
and qualifications. However, there was an observed statisti-
cally significant difference between residents and registrars,
senior registrars or consultants regarding their positions
(odds ratio ¼ 2.500; 95% confidence interval (1.191e5.248).
The likelihood of correct answer was 2.5 times higher among
residents (Table 3).
Most of physicians (84.5%) at healthcare centres gave the
correct responses regarding the level of fasting blood glucose
that confirms the diagnosis of diabetes mellitus. Physicians
holding a diploma, master’s degree orMRCGP (83.5%), and
physicians who had 10 years of working experience (81%).
In addition, registrars, senior registrars and consultants
(81.3%) gave the correct response. No significant differences
were observed in this respect (Table 3).
Most of the physicians working in KKUH and KAUH
(90.7%) gave the correct responses regarding the level of
random blood sugar that confirms the diagnosis of diabetes
mellitus in comparison to physicians working in healthcare
centres (76.7%). Physicians working in KKUH and KAUH
were more likely to give correct responses than physicians
working in healthcare centres by 2.958 times (odds
ratio¼ 0.338; 95% confidence interval (0.110e1.041). In this
respect, no significant differences were observed between
physicians regarding their working place, positions, years of
experience and qualifications (Table 3).
Table 2: Results of the questions related to diagnosis of diabetes mellitus.
Questions Demographic factors Frequency (%) Odds
ratio
Confidence
interval
Correct
responses
Incorrect
responses
The screening test for
diabetes mellitus
Position Resident 35 (53%) 31 (47%) 0.801 0.417 1.539
Registrar, S. registrar or consultant 38 (47.5%) 42 (42.5%)
Years of experience 9 years 36 (53.7%) 31 (46.3%) 0.759 0.395 1.457
10 years 37 (46.8%) 42 (43.2%)
Qualification Bachelor of Medicine 33 (49.3%) 34 (50.7%) 1.057 0.551 2.026
Diploma, Master’s or MRCGP 40 (50.6%) 39 (49.4%)
Setting KKUH and KAUH 28 (65.1%) 15 (34.9%) 0.416 0.199 0.870
Health care centres 45 (43.7%) 58 (56.3%)
The optimal HbA1c level
for diabetic patients with
comorbidities
Position Resident 29 (45.3%) 35 (54.7%) 1.337 0.689 2.596
Registrar, S. registrar or consultant 41 (52.6%) 37 (47.4%)
Years of experience 9 years 34 (44.2%) 33 (45.8%) 0.896 0.463 1.732
10 years 36 (48%) 39 (42%)
Qualification Bachelor of Medicine 32 (50%) 32 (50%) 0.950 0.490 1.840
Diploma, Master’s or MRCGP 38 (48.7%) 40 (51.3%)
Setting KKUH and KAUH 19 (44.2%) 24 (55.8%) 1.342 0.654 2.756
Health care centres 51 (49.5%) 48 (50.5%)
The optimal HbA1c level
for diabetic patients with
no comorbidities
Position Resident 34 (53.1%) 30 (46.9%) 0.677 0.347 1.321
Registrar, S. registrar or consultant 33 (43.4%) 43 (46.6%)
Years of experience 9 years 32 (48.5%) 34 (41.5%) 0.954 0.491 1.853
10 years 35 (47.3%) 39 (52.7%)
Qualification Bachelor of Medicine 32 (49.2%) 33 (40.8%) 0.902 0.464 1.755
Diploma, Master’s or MRCGP 35 (46.7%) 40 (43.3%)
Setting KKUH and KAUH 29 (67.4%) 14 (22.6%) 0.311 0.146 0.663
Health care centres 38 (36.9%) 59 (63.1%)
Notes: S. registrar: senior registrar;MRCGP:Membership of the Royal Colleges of General Practitioners; KKUH: King Khalid University
Hospital; KAUH: King Abdulaziz University Hospital; HbA1c: Glycosylated haemoglobin.
H.S. Amin et al. 383Nearly all physicians working in KKUH and KAUH
(97.7%) and those in healthcare centres (98.1%) gave the
correct responses regarding the first choice of medication in
type 2 diabetes, (odds ratio ¼ 1.202; 95% confidence interval
(0.106e13.621). In this respect, no significant differences
were observed between physicians regarding their working
place, positions, years of working experience and qualifica-
tions (Table 4).
Regarding the drugs of choice for a diabetic obese patient,
physicians at KKUH and KAUH (97.7%) and those at
healthcare centres (95.2%), physicians holding a diploma,
master’s degree or MRCGP (96.1%), and (97.4%) of the
physicians who had 10 years of working experience gave
the correct responses. No significant differences were
observed in this respect (Table 4).
Most of physicians in KKUH and KAUH (88.4%) and at
healthcare centres (81.6%) gave the correct responses
regarding the contraindicated medications in diabetic pa-
tients with renal failure or liver failure Physicians holding a
diploma, master’s degree or MRCGP (88.3%), and (85.7%)
of the physicians who had 10 years of working experience.
Also most of registrars, senior registrars or consultants
(87.2%) gave the correct responses. No significant differ-
ences were observed in this respect (Table 4).
Results of the questions related to follow up of diabetic
patients
Regarding the routine investigations that must be
requested by physicians for diabetic patients, most ofphysicians in KKUH and KAUH (93%) and at health care
centres (91.3) with no significant difference (odds
ratio¼ 0.783; 95% confidence interval (0.201e3.046). In this
respect, no significant differences were observed between
physicians regarding their working place, years of experience
and positions. However, there was an observed statistically
significant difference between physicians holding bachelor of
medicine and physicians holding diploma, master’s or
MRCGP regarding their qualification. (Odds ratio ¼ 6.754;
95% confidence interval (1.425e32.025) (Table 5).
Regarding the required albumin level for micro-
albuminuria, (81.4%) of correct responses were given by
physicians working in KKUH and KAUH and (35.4%) of
correct responses were given by physicians working in
healthcare centres. Physicians working inKKUHandKAUH
were more likely to give correct responses than physicians
working in healthcare centres by 2.188 times (odds
ratio ¼ 0.457; 95% confidence interval (0.190e1.099). In this
respect, no significant differences were observed between
physicians regarding their workplace and qualifications.
However, there was an observed statistically significant dif-
ference between physicians who had 9 years of working
experience and physicians who had 10 years of working
experience (odds ratio ¼ 2.213; 95% confidence interval
(1.046e4.680). The likelihood of correct answer was 2.213
times higher among physicians who have 10 years or more of
working experience. Additionally, there was an observed
statistically significant difference between different positions
of primary health care physicians (residents and registrars,
senior registrars or consultants) (odds ¼ 2.514; 95%
Table 3: Results of the questions related to diagnosis of diabetes mellitus.
Questions Demographic
factors
Frequency (%) Frequency (%) Odds
ratio
Confidence
interval
Correct
responses
Incorrect
responses
Number of readings to
confirm the diagnosis of
DM in symptomatic
patients
Position Resident 43 (42.6%) 21 (48.8%) 1.288 0.629 2.635
Registrar, S. registrar or consultant 58 (57.4%) 22 (51.2%)
Years of experience 9 years 46 (45.5%) 19 (44.2%) 0.462 0.462 1.941
10 years 55 (54.5%) 24 (55.8%)
Qualification Bachelor of Medicine 45 (69.2%) 21 (30.8%) 1.188 0.581 2.429
Diploma, Master’s or MRCGP 56 (71.8%) 22 (28.2%)
Setting KKUH and KAUH 37 (86.1%) 6 (13.9%) 0.280 0.108 0.727
Health care centres 64 (62.1%) 37 (37.9%)
Number of readings to
confirm the diagnosis of
DM in asymptomatic
patients
Position Resident 40 (61.5%) 25 (38.5%) 2.500 1.191 5.248
Registrar, S. registrar or consultant 64 (80%) 16 (20%)
Years of experience 9 years 44 (66.7%) 22 (33.3%) 1.579 0.763 3.266
10 years 60 (76%) 19 (24%)
Qualification Bachelor of Medicine 44 (66.7%) 22 (33.3%) 1.579 0.763 3.266
Diploma, Master’s or MRCGP 60 (76%) 19 (24%)
Setting KKUH and KAUH 35 (81.4%) 8 (18.6%) 0.478 0.200 1.144
Health care centres 69 (67%) 33 (33%)
The fasting blood glucose
level that confirms the
diagnosis of DM
Position Resident 59 (89.4%) 7 (10.6%) 0.514 0.196 1.348
Registrar, S. registrar or consultant 65 (81.3%) 15 (18.7%)
Years of experience 9 years 60 (89.6%) 7 (10.4%) 0.498 0.190 1.305
10 years 64 (81%) 15 (19%)
Qualification Bachelor of Medicine 58 (86.6%) 9 (13.4%) 0.788 0.314 1.977
Diploma, Master’s or MRCGP 66 (83.5%) 13 (16.5%)
Setting KKUH and KAUH 37 (86.1%) 6 (13.9%) 0.882 0.320 2.431
Health care centres 87 (84.5%) 16 (15.5%)
The random blood sugar
level that confirms the
diagnosis of DM
Position Resident 53 (80.3%) 13 (19.7%) 1.063 0.465 2.429
Registrar, S. registrar or consultant 65 (81.3%) 15 (18.7%)
Years of experience 9 years 57 (85.1%) 10 (14.9%) 0.595 0.253 1.395
10 years 61 (77.2%) 18 (22.8%)
Qualification Bachelor of Medicine 53 (79.1%) 14 (20.9%) 1.226 0.538 2.798
Diploma, Master’s or MRCGP 65 (82.3%) 14 (17.7%)
Setting KKUH and KAUH 39 (90.7%) 4 (9.3%) 0.338 0.110 1.041
Health care centres 79 (76.7%) 24 (13.3%)
Awareness of guidelines concerning diabetes mellitus384confidence interval (1.185e5.333). The likelihood of correct
answer was 2.514 times higher among non-residents (Table 6).
Less than half of the correct responses regarding time of
referral for patient with type 1 diabetes mellitus to an
ophthalmologist for retinal assessment were given by physi-
cians at health care centres (41.2%), physicians holding a
diploma, master’s degree or MRCGP (48.7%), and (40.2%)
of the physicians who have 9 years of working experience.
Nearly half (51.1%) of correct responses were given by reg-
istrars, senior registrars or consultants. No significant dif-
ferences were observed in this respect (Table 6).
Regarding time of referral for patient with type 2 diabetes
mellitus to an ophthalmologist for retinal assessment, nearly
more than two thirds (72.1%) of correct responses were given
by physicians working in KKUH and KAUH in comparison
to healthcare centres (59.4%). Physicians in KKUH and
KAUH were more likely to give correct responses than phy-
sicians in healthcare centres by 1.766 times (odds
ratio ¼ 0.566; 95% confidence interval 0.261, 1.231). In this
respect, no significant differences were observed between
physicians in health care centres and in university hospitals,
years of experience and positions. However, there was an
observed statistically significant difference betweenphysicians holding bachelor of medicine and physicians
holding diploma, master’s or membership of the royal college
of general practitioners regarding their qualifications (odds
ratio¼ 1.993; 95%confidence interval 1.003, 3.960) (Table 6).
Discussion
This study was conducted among family physicians, as
they are the first line of defence in dealing and managing
most of diabetic patients, especially in Saudi society, where
diabetic patients represent a large fraction of patients
attending hospitals or centres, as the prevalence of diabetes
in KSA is 34.1% in males and 27.6% in females among age
groups of 12 years and above, which represents one of the
major health problem facing family physicians.14
A national survey was conducted to understand the
standard of care in the treatment of type 2 diabetes in China,
83% of physicians were aware of the Chinese Diabetes So-
ciety (CDS) guidelines for type 2 diabetes mellitus.9 In
addition, a study in Turkey revealed that more than 75%
of physicians were adherent to guidelines.4 Another study
in America revealed that the level of adherence to the
clinical practice guidelines was 89.55%.6 Compared to our
Table 4: Results of the questions related to management of diabetes mellitus.
Questions Demographic factors Frequency (%) Odds
ratio
Confidence
interval
Incorrect
responses
Correct
responses
The first choice of
treatment for type 2
diabetes
Position Resident 65 (98.5%) 1 (1.5%) 0.600 0.053 6.767
Registrar, S. registrar or consultant 78 (97.5%) 2 (2.5%)
Years of experience 9 years 66 (98.5%) 1 (1.5%) 0.583 0.052 6.579
10 years 77 (97.5%) 2 (2.5%)
Qualification Bachelor of Medicine 66 (98.5%) 1 (1.5%) 0.583 0.052 6.579
Diploma, Master’s or MRCGP 77 (97.5%) 2 (2.5%)
Setting KKUH and KAUH 42 (97.7%) 1 (2.3%) 1.202 0.106 13.621
Health care centres 101 (98.1%) 2 (1.9%)
The drugs of choice for
diabetic obese patients
Position Resident 65 (98.5%) 1 (1.5%) 0.228 0.031 2.646
Registrar, S. registrar or consultant 75 (94.9%) 4 (5.1%)
Years of experience 9 years 64 (95.5%) 3 (4.5%) 1.781 0.289 10.992
10 years 76 (97.4%) 2 (2.6%)
Qualification Bachelor of Medicine 65 (97%) 2 (3%) 0.769 0.125 4.746
Diploma, Master’s or MRCGP 75 (96.1%) 3 (3.9%)
Setting KKUH and KAUH 42 (97.7%) 1 (2.3%) 0.583 0.063 5.376
Health care centres 98 (95.2%) 4 (4.8%)
The contraindicated
medications in patients
with renal or liver failure
Position Resident 54 (83.1%) 11 (16.9%) 1.385 0.548 3.503
Registrar, S. registrar or consultant 68 (87.2%) 10 (12.8%)
Years of experience 9 years 56 (84.9%) 10 (15.1%) 1.071 0.424 2.709
10 years 66 (85.7%) 11 (14.3%)
Qualification Bachelor of Medicine 54 (81.8%) 12 (18.2%) 1.679 0.659 4.278
Diploma, Master’s or MRCGP 68 (88.3%) 9 (11.7%)
Setting KKUH and KAUH 38 (88.4%) 5 (11.6%) 0.691 0.236 2.024
Health care centres 84 (81.6%) 16 (18.4%)
H.S. Amin et al. 385study, 84.2% of the physicians who participated in the study
were aware of diabetes guidelines.
A survey was conducted in China in 2013 to assess diag-
nosis, treatment, and control practices of diabetes mellitus,
where the results revealed that 84% of physicians chose
HbA1c as the screening test for diabetes and 85% of them
chose Metformin as the first choice of treatment for type 2
diabetes.10 Compared to the results of our study, 54% of the
physicians chose HbA1c as the screening test for diabetes,
which was lower than expected and 98% of physicians in
our study chose Metformin as the first choice of treatment
for type 2 diabetes. There was no significant difference
observed in this respect among the demographic factors
that were assessed in the study.
A retrospective cohort study was conducted in a tertiary
teaching hospital in Korea to examine the level of adherence
to guidelines and its relationship to outcomes in patients withTable 5: Results of the questions related to follow-up of diabetic pat
Questions Demographic factors
The routine
investigations
Position Resident
Registrar, S. registrar or con
Years of experience 9 years
10 years
Qualification Bachelor of Medicine
Diploma, Master’s or MRC
Setting KKUH and KAUH
Health care centresdiabetes. The study included 4994 patients with diabetes who
visited the study hospital once or more during 2004.11
Testing rates for HbA1c, renal function and lipid profiles
were 84.9%, 33.5% and 45.9%, respectively. However, we
found that percentages of our physicians who chose
HbA1c, renal function tests and lipid profile were 92.4%,
82.1% and 82.1%, respectively. Furthermore, we found
that there was an observed statistically significant
difference between the complete responses for follow up of
physicians holding a bachelor of medicine and higher-
qualified physicians holding diploma, master’s or MRCGP.
According to the study, which was conducted in
Indonesia to assess the workplace and awareness of physi-
cians who were working in Jakarta and those who were
working in other Indonesian cities about diabetes guide-
lines, the results revealed that there was no significant dif-
ference in the awareness of the two groups related toients.
Frequency (%) Odds
ratio
Confidence
interval
Complete
responses
Incomplete
responses
61 (45.5%) 5 (41.7%) 0.855 0.258 2.829
sultant 73 (54.5%) 7 (58.3%)
61 (91.1%) 6 (8.9%) 1.197 0.367 3.901
73 (92.4%) 6 (7.6%)
57 (85.1%) 10 (14.9%) 6.754 1.425 32.025
GP 77 (97.5%) 2 (2.5%)
40 (93%) 3 (17%) 0.783 0.201 3.046
94 (91.3%) 9 (8.7%)
Table 6: Results of the questions related to follow-up of diabetic patients.
Questions Demographic factors Frequency (%) Odds
ratio
Confidence
interval
Correct
responses
Incorrect
responses
The required albumin level
for microalbuminuria
Position Resident 37 (60.7%) 24 (39.3%) 2.514 1.185 5.333
Registrar, S. registrar or consultant 62 (79.5%) 16 (20.5%)
Years of experience 9 years 40 (62.5%) 24 (37.5%) 2.213 1.046 4.680
10 years 59 (78.7%) 16 (21.3%)
Qualification Bachelor of Medicine 40 (63.5%) 23 (16.5%) 1.996 0.948 4.201
Diploma, Master’s or MRCGP 59 (77.6%) 17 (12.4%)
Setting KKUH and KAUH 35 (81.4%) 8 (18.6%) 0.457 0.190 1.099
Health care centres 64 (66.7%) 32 (33.3%)
The referral time of type 1
diabetic patients to an
ophthalmologist for
retinal assessment
Position Resident 24 (36.4%) 42 (63.6%) 1.888 0.968 3.683
Registrar, S. registrar or consultant 41 (51.9%) 38 (48.1%)
Years of experience 9 years 35 (40.2%) 32 (59.8%) 0.571 0.295 1.108
10 years 30 (38.5%) 48 (61.5%)
Qualification Bachelor of Medicine 27 (40.3%) 40 (59.7%) 1.407 0.728 2.723
Diploma, Master’s or MRCGP 38 (48.7%) 40 (51.3%)
Setting KKUH and KAUH 23 (53.5%) 20 (46.5%) 0.609 0.297 1.247
Health care centres 42 (41.2%) 60 (58.8%)
The referral time of type 2
diabetic patients to an
ophthalmologist for
retinal assessment
Position Resident 36 (55.4%) 29 (44.6%) 1.846 0.931 3.662
Registrar, S. registrar or consultant 55 (69.6%) 24 (30.4%)
Years of experience 9 years 41 (62.1%) 25 (37.9%) 1.089 0.552 2.148
10 years 50 (64.1%) 28 (35.9%)
Qualification Bachelor of Medicine 36 (54.6%) 30 (45.4%) 1.993 1.003 3.960
Diploma, Master’s or MRCGP 55 (70.5%) 23 (29.5%)
Setting KKUH and KAUH 31 (72.1%) 12 (27.9%) 0.566 0.261 1.231
Health care centres 60 (59.4%) 41 (40.6%)
Awareness of guidelines concerning diabetes mellitus386workplace.3 Therefore, the results of the Indonesian study
support the findings of our study that workplace may not
have an impact on physicians’ awareness about diabetes
mellitus guidelines. These insignificant differences observed
are contradictory to our initial hypothesis that the
qualification and the workplace might have an impact on
awareness.
In this study, which was conducted in Palestine, 46.9% of
the participants knew about the existence of the local Pal-
estinian guidelines (53.0% of physicians and 37.7% of
nurses), and the majority of the participants (79.1%) believed
that these guidelines were used only partially or not at all in
physicians’ daily practice, while in our study, 71.3% of
family physicians were aware of guidelines.
One of the gaps that we attempted to assess is the relation
between the qualification of physicians and awareness of
guidelines, which came in most of the domains to be insig-
nificant, except in two areas, which were the routine in-
vestigations that have to be requested for diabetic patients
and the referral to eye clinic for retinal assessment. Those
with higher qualifications gave more correct answers than
those holding only a Bachelor of Medicine.
One of our study’s strengths is that we determined the
impact of primary care physicians’ demographic factors on
the likelihood of answering the questionnaire correctly, and
it was the first study in our culture to address this issue.
The limitation of this research was that it did not evaluate
the impact of physicians’ awareness about diabetes mellitus
guidelines on the control of blood glucose level, mortality
rates, and morbidity rates in diabetic patients. Further
studies are warranted to assess the effect of physicians’awareness concerning diabetes mellitus guidelines on the
healthcare for diabetic patients.
Conclusions and recommendations
We observed that a portion of primary care physicians in
Riyadh were not sufficiently aware of the latest diabetes
guidelines, which results in poor adherence to the guidelines
and might negatively affect the patients’ quality of life. We
recommend that primary care physicians should be enrolled
in continuous medical educations programs, such as con-
ferences, seminars and courses, in order to stay up-to-date
with the latest diabetes guidelines.
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